Targeting Biomechanical Properties of Infected Red Blood Cells to Block Malaria Parasite Transmission by Lavazec, Catherine
Targeting Biomechanical Properties of 
Infected Red Blood Cells 
to Block Malaria Parasite Transmission
Catherine Lavazec
Team : Biology of Plasmodium transmission
Institut Cochin, Paris
STIFF
deformable
Switch in 
deformability
Immature stages
Mature stages
Release
in 
circulation
Bone marrow parenchyma
Stage IV
Stage V
Stage II-III
Stage V
Deplaine et al, Blood 2011, 
Switch in 
deformability
SPLEENSPLEEN
RBC
RBC
Microsphiltration: an in vitro model for splenic retention
D
E
F
O
R
M
A
B
IL
IT
Y
Splenic sinus


STEVOR 
EXPRESSION
D
E
F
O
R
M
A
B
IL
IT
Y
The cytoplasmic domain of STEVOR is essential for infected erythrocyte stiffness
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STEVOR proteins interact with the Ankyrin complex
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Infected erythrocyte deformability is regulated by cAMP signaling and PKA activity
PKA-mediated phosphorylation events contribute to erythrocyte stiffness
D
E
F
O
R
M
A
B
IL
IT
Y
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Infected erythrocyte deformability is dependent on cAMP concentration
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Infected erythrocyte deformability is dependent on cAMP concentration
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Interfering with cAMP pathway impairs infected erythrocyte deformability
Zaprinast
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Infected erythrocyte deformability is dependent on STEVOR and cAMP signalling
cAMP-mediated changes in deformability are linked to STEVOR expression
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Predicted phosphorylation sites in STEVOR sequences
Typical PKA phosphorylation site : R-R-X-S/T-Hydrophobic aa
S324 phosphorylation site : R-R-K-N-S-W
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STEVOR proteins are phosphorylated by PKA
Phosphorylation assays
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Phosphorylation of STEVOR-Cter contributes to infected red cell stiffness
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